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CONTAINING THE SALT AND BATTERY CONTAINING THEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
electrolyte salt having high electrical conductivity in a 
non-aqueous polar organic solvent and inhibiting the 
corrosion of aluminum at a high oxidation potential and. 

accordingly, useful as an electrolyte for an Li battery, or I 

the like, containing aluminum member. 

SOLUTION: This electrolyte composition contains a salt 

having a chemical formula selected from formula I and 

formula II [X- is 0- N-S02Rf3 (Rf3 is CF3 or the like) 

or the like; Z is CF2, O, NR8f (R8f is CF3 or the like) or 

the like; Rf1 and Rf2 are each independently CF3, 

CmF2m+1 ((m) is 1-12) or the like; R6f and R7f are each 

independently a perfluoroalkylene group having CrF2r+1 

((r) is 1-4); (n) is 1-4; M+ is a counter ion] in a matrix. In 

the above chemical formula, M+ is preferably an alkali 

metal, an alkaline earth metal, a transition metal, a rare 

earth metal or the like. The electrolyte is, for example, 

perfluoro(N-sulfoethyl)morpholine lithium and trifluoro- 

methylsulfonylperfluoro(dimethylaminoethylsulfonyl) 
imide lithium. 
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tiLLfZo *kl&&<DmmZ* l Hlk& l *F — NMRMW: 
FT I R I: ioTSiOit*5 C d:^»g* tit. 
[0 0 3 2] #| 2 

^^;u^-D (n. n' -ex-xA*iww 

y>?UWA (iC (4) ) C7)^fi£ 

SSTif^, tBSmiKtf)IUkiStlAfc5 0 
0ml77X3l:, 10. 59g<Z)LiOH(H 
2 O) , 3 0 sO)^)l7)l*a (N, N' -fcfX-^;l/ 
40 tPXi^x^) hf^>?> (KrutakgKcfc& J- Or 
g. Chem. % 44i (2) , S3 8 4 7-58I (19 

7 9$) idl2«$nxv^«i:o{cex;i/x;p*x;i/7ty 
<k®^<D¥"<7i;><Dtfmz&r)mM2tizN, n* - 
t: x - 7 ;i/ * d x ;i/ * x e ^ ^ > <DM%\t¥ m 7 
ymtoiZ&OmMLfz) $LZf\Z& 1 0 Om 1 <Z>7K&tf< 

ft^Lfc^tC, KISSES: 6 01CT*2 Sm&Umf&L 
fz. &&\Zft&'&. KfomWt* K^-T7<X^U^ b& 

50 iS&£8 0-1 1 0rja^^j4 0 t o r r "Ctt«tt!Blc 
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fc*ST»3BSia\ *^TH»afi»SE* 17 5ml© 

iax^y-^+^B^s^Lfc. mmzft%im* o. i 
snfc«*«^f n> * * naia«*^©«ttt— ate 

Lfe, -«i:lfcS^3 0-8 0t, 20 t 

o r rtlSSt, »Sx^y— 
fctf)!;:, 2 SB CD h;UX> 7 5m 1 SSitKllra*., 8 0 
«C, 2 0 t o r rTOIfiieMEiSlCcjcoTiiLfc, 

#snfcafi»**K^*PrtK:»u. sic not, 

0. 0 1 t o r rt*5l 6^r«^tfco XM'jl, 
7 Wfc^£S*PtcLT9 6 %C0iR^{C^^T^>^th2 

&tf 19 F-NMRfW:FT I RK<fcoT»)H<OttT» 
[0 0 3 3] 0tj 3 

7>;xfj^W-W <^HUWALi + "N (S 
0 2 CF 3 ) (S0 2 C 2 F 4 N (CF 3 ) 2 ) (55 

(5) ) <D£/£ 
Krutak^cfc^ J. Org. Chem. %A 4# (2) , 138 
4 7-5 81 (1 9 7 9$) KgB«<*nT^£ci; O \Z f 
X 7 y it%0^ <D is * 7 ^ > CO {*Jn tc J: 

Kft**iWffif*:'r*£2 -y^fJI/7>7X^ 

7 v Mit \Z&*) 7 yMVtlsfZo «^2, 5 19, 

9 8 3^\zmm2ftT^z£vtemmv>nm t fc¥W}nm 

* 1 5 0 0 cm 3 <BHFT«&Lfc. C 3 1 p 
s i g (2 1 4Kp a) 5 6 ^ G>¥*£ifi£Tff ft£ 
thfc. 1 2 9«fM<Z>fP»omfC, 4 5 6 g©7y*ftt 
W6 5 0g (4. 2^;W (OHi»«lH^S*J5Kb 

7yftM ( (CF 3 ) 2 NC 2 F 4 S0 2 F) tCffi^-f 
§3 7 4 g (1. 1 ^E^. ^;HR*2 7%) CD^S#£ 

[0 0 3 4] jSSK»««&CX«ttllE^««fl|A&ett7 
^XnKl. 1 3 gcDC F 3 S0 2 NH 2 (fifjjttf. For 
opoulosREXDesMarteaul;:^:^ Inorg. Chem. W>2 3 
#, 13 7 2 0-2 31 (1984$) KKfSSttTH 
£J;5lC^S£n<5>) , 2 0ml(^)S*hUx^7^ 
> (L i A 1 H 4 rt^MS) &tf 2. 6 7 g CD (C 
F 3 ) 2 NC 2 F 4 S0 2 FSSAlfc. ^igl^T 
TM#Lft#e>EJ&E<&tt«: 7 OtT 1 7P5WJft]gtU 
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*f F*B*#»U 2SBCD4 Om 1 W»f^*T»t^T^ 
CifaO*^M»^il, I*MgS0 4 TftJ* 

rtTJ£tt^SE^2 Om 1 <Z)igffi5K£ffl^fc>i^ 

10" 2 torr, 6 0 ttSEIS Lfc, Stfci^S: 
5 0ml ©yXWPX-f;^l:»^L, 

Tt# ^ n fc x — ?■ ) v m & & & m m <r> mk > j 3 1 ^ a £ 2 1$ 
mm&?z>zti\z£V)mmi>, «au ati&£ 

70 »EET3R*a*» *fiB9B«l*»ft.ftl0 0nilOh 

2 0 t o r rTWl^^t, aSSrSigCDifitcS^ 
ttKLfc. £j£tt(D«lifi« 1 Hfttf ,9 F-NMR^<kO 

[0 0 3 5] 0^1 4 

fx- (hU7Ma^^UMx^) (s<s)V7)V* 
Py^;P75yx^WxW >fHUf ^AL i 
+ "C (S0 2 CF 3 ) 2 (S0 2 C 2 F 4 N (CF 3 ) 
2 ) (j£ (6) ) 

^ Koshar^Ccfc^S^fFfgS, 7 7 6, 9 6 O^lCfEIS 

(CH 2 (S0 2 CF 3 ) 2 ) 16 6. 
8 gS**^Xf*X- (4 0 0ml) 

^^t, s*Naco 3 zcnmrnziiuTL. n*>n 
fci^ftsssjfaaTSiTiifbfc. co 2 <z>iscm 

^t>tt-^«B*na:<*:o&Rf^, T-feh> (10 0m 
1) SrjDnA, U 

ii:J:oTNa } -CH (S0 2 CF 3 ) 2 Srfffc. 

^ [0036] a*3?BftTK*5^T, nm&&m&zfm 
m^Ms^m?LitvsLfSk^x.u>i7 7 7xn\z 1 5. og 

Ol*Na + "CH (S0 2 CF 3 ) 2 8 Om 1 tf>2£ 
*fh7kHD77> (THF) ^gAl^Co C<Z)/§i£ 
fcOTCKftUU «#Ltt*tS 3 7. 2mlCDl. 4M 
^^^Uf^A^yX^x-fJ^^igTMl/ 
fc. lO^^IC, 0t-C8tfLa*«5 1 8. 3g^i* 
(CF 3 ) 2 NC 2 F 4 S0 2 F (^#X£iim2-£ 

^u\zu*t>, ismfcmmL, *^t% sni»fi8ft*2 3 

cn^a^fCcfcO^Sbfco a^^7 or, 2 0 t o r 

TKlCjg^U 1 OOmlcO^f l/>^P7-f HT3gtt 
tMLAco ^feTKftffi^r, *1 50ml 4>c02 5 

gocsco 3 tan, «»ft^A*«»*a:ifta-e- 
fc, ^^t, m %nrzmw>&m&zmffi\zj:r)M£>. 

1/>^P7< KRtfx-fJI/WL, ^ 
X\ lOOt:, 1 O" 3 t o r r a«flETT*£«£i** C 
<tfCj:oT, NMR^MC^^^Cs^C (S0 2 
5^ CF 3 ) 2 (S0 2 C 2 F 4 N (CF 3 ) 2 ) ^*59 6 
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ma%^tft§ft-fev^Aifi£9. ogtit k 

^AfiM4 0ml«i^ALL 6 3t, 10 
" 3 tor rTlS^ff^, X— 5MI/-?ifci£r -5 

^5 or, 2 0 t o r r d tfccfc 9 

Z.tl& 1 0 Om 1 (DfclzmfrL, 2 0 

gocs 2 co 3 <©7k»asT*n.aLfc 0 #x (C02) 

7.4 1 g^ttHSftfe^^AttSfffc. 
[0 0 3 7] »Wnfct'>-)A*S2 1. 6g(DLi 
CI, 7 5ml (^)*M5 Om 1 ^)X-f J^ffl^b 

• L<flt#Lfc. x-^;H§£#jgu *^T*ttffi* 
5 0ml (DX-fJH' 2 [Elftbm bit. bfcx—r- 
;U}*m?&£, 7K75ml4'^20g<7)LiCl <D£t*S<£> 
j$i&Ti*m , b, 3fcH"C, 1 0 Om 1 (Dlft-i-^>7K^2lHl 
ttUitfc. X— ^MBSrJMIU 4 Ot:, 2 0 

[0 0 3 8] COfflSr 2 5 Om I <7>*JC»^L, 

igbAco ig?&£2 5 1 g(OhJ|/X>tSfl^ 

It, Dean-Stark 7&mm bTf#Snfcjg£«|*jK 

*>Ti$fe#b, 13 or, 1 0" 3 t o r r T?ft*$-er-5 
C^tCctoT, 4. 8 8gO«ffiBMi^ NMR 
ittfcSMrfccfcoT, :OWl*ai©»S9 9. Ill 

[0 0 3 9] H5 

'JfJACFs N (CF 2 CF 2 SO3") 2 2Li + 
(5t (7) ) <£>§3ig 

aST«^, «»»ava*»ai»*{i*.fc5 o om 1 <& 

7"y7sZX\Z\ 1. 4gOCF 3 N (CF 2 CF 2 S0 2 
F) 2 (Krutak^lC<££ J. Org. Chem. j44j 
(2) , ^3 8 4 7-5 81 (1 9 7 9$) KE«Sn 

><7)-«#jDiCct oi3M$n^ex-x^x;U3jxx;i/ 

0 0ml^yyp/ty-MgAlfe e « 
Settle 1 8 0 m 1 CO 1 M L i O HtKS^*— ^^(C b 

b, co&ic, «ffiTTft«tt»»c&*$Tte*2i* 

SSSfiaM 5 0 0ml ©yXfM- x^Tift 
#ttiC3 0 0m 1 c0THFT'»L^ o — 
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Tail. 5 g<7>fifiBtt£f#ifc. C<Z)4#5g£ 'Hfttf 
19 F-NMRJCcfcD5gigbfco 
[0 0 4 0] 0tj 6 

*WSFlfA) 7^>y'Jf^CF 3 N (CF 2 
CF 2 S0 2 N" S0 2 CF 3 ) 2 2L i + <5fc 
(8) ) C7)§?jg 

«T»4-arX*»l»*«A&5 0 0ml77X3C10 
70 g<£>CF 3 S0 2 NH 2 . 4 5ml©ftj|THF»tf4 
5 m 1 Oft* h U xf;P7 5 >SSA I , 
*B«TTOT:K:»aiLfc. 15gOCF 3 N 
(CF 2 CF2SO2 F) 2 *«#b&ffl£*fctMrfc 

*nnb&. mmtfi^±\z^TLtzmz, Rj&m&mmz 

i^^tT^M^l, iltl$3 0 0ml <£> 1 M L i O 

^METI^^ii, S8B««I$ 10 0ml (^)yXfJl/ 
x-^l/Tgfcjtb*:. x-^;WgJ££»iBU 

x— jfcHT, 100ml^/?l/>^ 

[0041] m 7 

< ^ KUf^AL i + "N (S0 2 C 2 F 4 N (C F 3 ) 

2)2 (9) ) <DMm 

K*«;t&5 0 0ml Fisher-P 
*0 orter »/£iitC3 0 g 09 (C F 3 ) 2 NC 2 F 4 S0 2 

nh 2 ( (cf 3 ) 2 nc 2 f 4 so 2 F&mmmvr 

iSLfc) , 27. 4g(DhUxfJl/75>^3 1. 
8gC7) (CF 3 ) 2 NC 2 F 4 S0 2 F^^AbfCo 7 

^xn^ttitb, s^b^e, 1 0 ott3 7^mim^t 

tt/co 8I3E&3 0 0m 1 (D^^U>^a^-f K^fcflS** 
U &3 0 0m 1 <7)*-?3[Elttaib£: 6 
>*D^ F*«*MgS0 4 -C«E»S-B\ igigb, ^ 
*0 ^T«EETT*«*|**Lfc. 10 5tS^3 

t o r r OTOaKRO^E ^ 9 7 tS^ 0 . 2 to 
r r <DmS&iML&RZfif£jj<D%&ffl\z&^T* i§?Jco^'J U 

>»*^aai*aiab, 40. ng^tgMM 

t#, ^n^&BLT@>ft:$ii-^: 0 HN (S0 2 C 2 F 4 
N (C F 3 ) 2 ) 2 tCffly$r£C(7>@{fc£3 0 0m 1 <D 

t -y^^x— T-ji^Kjg^u 

^52 0. 6g(OL i 2 CO3 S»»LTllDAfc. 
-*«#bfc«K:, *J>g<DiiJP<DL i 2 co 3 ^JJDA, 

50 Jt^, »«3&<4>ttlC&*iTiB«FWlP«kLfc. CCDS^ 
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*33. 5 goas^^ttfco 3ij$.®)<Dmm* ft i 

[0 0 4 2] m 8 

(CF3)2NCF 2 CF 2 S03Li « (10) ) 

4 1. 5 g (0. 1 2^E;U) (O (CF 3 ) 2 NC 2 F 4 
S0 2 F (0tj 3 5 tClMLTc) ^90t(D30ml /0 
CDtJc*^ 10. 1 g£)L i OH (H 2 O) (DX^V— \Z 

J$U 0. 2//my;l/7>7^M- (Gelman filter 

) fCcfcosau i 4 o c c-T?tt«£ii\ mmvotiL 

*«<afl:£4&S»&. dO|b^^«ig^ 19 F^^ ! H 
-NMRi:cfcO«Bl/ft. it-f^U7*#M>/h'J 
-lC«fcO, mifcOU^A&chf^t&fcO. 5->4. 5 

X;i/**-hft^%coSiajC45^SJta»»*tt, 0. 6 

[0 0 4 3] $^BJ(^iiSMfe(t U^SA&JRK 
WfflT&£o 7;U^x^AOJS^(7)gS^i¥ffi*r^fci6 

aiR»ao«(rtt«c«3^d«AittiH« 1 o 

0, 0 0 0-lOOHz) TC07;U^X^7A^y— 

(0 0 4 4] HK56rft 40 
BardREXFaulknerfccfc^ Electrochemical Methods : Fu 
ndamentals and Applications, John Wiley and Sons, 
New York, 1 9 8 0^ m 3 5 0 - 5 3 HfcURLTE* 

ofco ««ft^W*»tt7;P5-«?AfPffl«ffi, 

S<hbT7^-f >^M9 (luggin capillary ; il^R 
*TbT««SnTt^fc. f^fflmS«9 9. 9 9 9%7Jl 50 
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tS*^S®fS^rO. 0 7 cm 2 5 lc3Bf£ L 

ttfPffl*ffi*3mmtt{k7;U^x«5Att-e— 
*^T7;W>giaTT-*5ff«t 5 C <h I: J: o T, 

[0 0 4 5] 0F««, 7;^>*iaTT«ft*tt*4 

ummi Om 1 ft*t*L&. ^]^CaH 2 ±T2 4 B# 

Si:«tDi^Ufc»S5 0ppmT*-3fe. 

2 0TCT^a<tt) 1 8WfM*£«S-&, 100 

M5mV, 100, OOOHz-0. 1 H z (D^KIS 

taS¥ffi±C7 r PyMrco ^FfllcttLTa 
»E€:IBSLfc:rt*eu «ffi£r+4. 2V«L i C»l$t 
fc (IRttff) o l«fRB«fc«ffi*»56L, 15*HHJS 
SLT^?&€:5§Sg«& (open circuit potential) (CL 

[0 0 4 6] 5 0 0»«a«l 0 0 O&ftlCfrofcttft 
ffl^ffl (MA/cm 2 ) *TSll:*t»fc. &<Di&<D 
&}£&<Dfzl£>\zm\Z^&fz : L i + ~N (S0 2 C 
F 3 ) 2 . L i + ~S0 3 CF 3 . L i + "PF 6 &tfL i 
+ "C 1 0 4 (SltlCCOMPl, COM P 2 * COM 
P 3 2fctfCOMP4£*ft*n*Ljfc) o 

[0 0 4 7] 

m i 





500 & 


1000 & 


i 


2.5 


1.5 


3 


560 


530 


4 


3300 


3171 


5 


9. 1 


6.6 


7 


3.4 


2.1 


8 


21.7 


21.3 


C0MP1 


25, 500 


26. 250 


C0KP2 


103. 142 


74, 285 


C0MP3 


8.7 


6.3 


COUP 4 


55 


46 



[0 0 4 8] m.iMftme>wi'&T-<nmm*r a->* >^r 
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-9 in F/cm 2 ) ^1 I lC*t\ L i + "N (SO 
2 C F 3 ) 2 i + "P F 6 (il I+l:COMPl 

m. n 

i g 

7 4.1 

COUP 1 14 

COUP 3 U 

(0 0 5 0] ^I&tf I I (C^$n-5J:5IC, *560J<?5 

l^ir^finTHSL i + "P F 6 StfL i + "C 1 0 4 
#7->>"r)l> (#JAfcf+3. 5 ft)]/ bttL i /L i + ) 
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[0 0 4 9] 
[3*2] 

2.2 
3.0 
1. 030 
3.3 

££«:) . 

[0 0 5 1] 5*1 0T*Sn««ffflinjEfi«B4«U7- 

vhU7?x (15900, o o oo^a^^r-r^^ij 

OMWit+=0. 4 5ffl-ft>»$$fLti>5c: 
i^ttlStXTiiO. £*UC*fLT, L1 + ~N (S0 2 
CF 3 ) 2 tt»U+=0. 2 5<7M *>mm*7K-r. 



(so int. ct. 6 §agijfe*t ffmmmm^ fi 

H0 1M 10/40 H0 1M 10/40 

// C 0 7 C 309/14 C 0 7 C 309/14 



<72>»91* ^'J7A 7U* 77>t (72)^BJ# v? 3 -* rf-7- -f*X A-7 

7*'J*£*n. 5*7* 55144-1000, 7*U*&*BH. 5*7* 55144-1000, 

ir>h X'J-XA -fe>*- -fe>h x'J-IA -fe>*- 

(WKWm 7'J- -^3-fe7 *D-X (72)%«# Xt^-^> y 3 t7 AADy* 

7^>J*&*BI, 5*7* 55144-1000, 7*g*£*H. 5*7* 55144-1000, 

-fe>h *-;k xu-xa -tr>*- -tr>h *-;k xu-xa -tr>*- 



